We derive the photocount statistics of the radiation emitted from a chaotic laser resonator in the regime of single-mode lasing. Random spatial variations of the resonator eigenfunctions lead to strong mode-to-mode fluctuations of the laser emission. The distribution of the mean photocount over an ensemble of modes changes qualitatively at the lasing transition, and displays up to three peaks above the lasing threshold.
Nonlinear interactions in active optical media can drastically affect the statistics of the photon field. The textbook example is the single-mode laser [1, 2] : Below the laser threshold, losses outweigh the gain by linear amplification such that nonlinear saturation is negligible. Then the photon statistics is well represented by a thermal distribution, and the probability P n for the occupation of the mode with n photons decays as the power law
n (n is the mean photon number). Above threshold nonlinear interactions stabilize the field intensity. The (relative) intensity fluctuations are strongly reduced below the value found for a thermal distribution, and far above threshold P n approaches the Poissonian distribution P n = [n n /n!] exp(−n) characteristic for a coherent state. These facts have been known since the development of the quantum theory of lasing in the 1960s.
Interest in the photon statistics of amplifying media was recently renewed by experiments on artificially fabricated random media. In random media radiation is scattered in an irregular, chaotic way. Practical realizations include laser dye solutions [3] and semiconductors [4] with randomly fluctuating dielectric constant as well as chaotic resonators with irregularly shaped boundaries [5] . Even in the absence of pumping random media show interesting interference effects such as coherent backscattering or localization of light [6] . The theoretical investigation of the quantum optical properties of random media started [7, 8] with the demonstration of deviations from blackbody radiation in the case of one dimensional scattering. In a pioneering work [9] Beenakker generalized these results to multidimensional chaotic scattering by establishing a general relationship between the photocount statistics of a linear random medium and its scattering matrix. Using that relationship, Beenakker and coworkers predicted an excess photon noise due to multiple scattering [9] , computed the photon noise power spectrum [10] , and investigated the effect of photon localization on the photocount statistics [11] .
